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(54) OPTICAL ELECTRODE AND DYE SENSITIZING 
TYPE SOLAR BATTERY HAVING THE SAME 

(57> Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
electrode having a superior incident light absorbing 
efficiency and a dye sensitizing type solar battery 
having a superior energy conversion efficiency. 

SOLUTION: The optical electrode 10 has a 
semiconductor electrode 2 with a light receiving surface 
F2, and a transparent electrode 1 arranged on the fight 
receiving surface F2 so that the transparent electrode 
is adjacent to the senniconductor electrode. The 
semiconductor electrode 2 comprises a plurality of more 
than three layers, each of which contains oxide 
semiconductor particles as a semiconductor material. The 
average particle diameter of the oxide semiconductor 
particles included in each layer increases from the most 
inner layer 21 arranged in the closest position to the 
transparent electrode to the most outer layer 22 
arranged in the farthest position to the transparent 
electrode. 
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mm. rnxmsMm. xj^'y:!^mM. ^^^x^^yty^i' 
-j^Mmm<Dm^mmi:m^^x t i < , mmmcr>^ 
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my!f:x,0^^mm-t?>m lt c v D^c^t^mm^ 

[0 0 50] ;i<7)XolzLXyt^l0^imLfc:m 

li. ^j^m<Dfjmizx^simcEi:imL. znt^m^ 
lot. x^-- 9^- s^mi iZTT^-tx 0 i,zm^±ifx , 
f^mzmmnEt:^mL. ^mmmm±mmk&2 o t:m 

[00511 im-mm&m:i ot. m4 ^#bsl^*? 

(^^^m(^ytmmcom-mmmmi>z'o\.^xim-ti> . ^ 
*3 , ±^ Lfcm-mmmmizmLxmrn t^zwrn t m- 
<^^miz->\^xim-(7M^iiiL. mm-^mmam 

[0052} :^mmBmco%mMi i a. 
B4 tcs^-r i 0 tw , ^wmm. 2 <?)SF*jgeo® 2 1 t 

mizii\^i,mim^mL=FP 1 {^m%t=?-) tmim 
^wm- (i^m-) pstco-^mznthmim^ 

1 ■^hWL9V^<r>m 2 2 {c;*»{fCiiJn LT v c: t m 

(4. mt^-TTtrnflSl Ot|Hl«(7)|»fi£&WLTV^^, 

2 1^ t:>m»m<7)m 2 2 fc*^ftTiiJtrr -1. 
ttc=3rS, C:<^«ffil l{ci3V»T{d:. ±ieiO:^Ji5r* 
-r.2.^^f4s«:E2^{itl)^i:{:J:0, ^ig^f*m@ 

2mzii\'f^?~M^(r)mmm(n\P\±.^m^ixx\^h. 

[ 0 o 5 3 ] -e LT . :i(r>%m& 1 1 ^mttz^mmm 
mmwiL {Wr^^y J4; ^M3em®i im-ami 
\,z^Lfz^mmmm.±mmm 1 0 i: mmcmm:^^ 

m:m'^<^m^-mimizmm.^tvf. mm. %\iz 
mf<.fz%mm. 1 0 m/^mmzmmm 20 1 mn<o 

:fjmizX Ktmikir:^ Ztij^X'^' s . 

[0054] [ mE.mtmm ] wt. 0 5 L=3r*^ 

<?>*^Bg<^)3tmSO^^ISS?^fiS{:oV'>TlttBH"r*, =5: 

±aiL^v:^-||«®{cMLTiKBJL^^S«i:|Sf- 
<^gfg^^o^,^T{4|s^-c7>:»-^^^^L. a^S-T'SSiBJJi* 

[0055] ^mtmm^oytmmi 2 (la^i^r) 

m 5 tc^-r J: ^ , 2 cog^'|.gp<^Ji 2 2 

^•t^^mtfw 1 m(0M^tm^^mmi^p 3 <o.^ 

T'?>SJ^^i'M4, iait::^^-r3KSfiil 0 H^co^f^Sr^r 
LTV^^. -r=3r*)*j, EI5{c5^-r^f4t«fiS2{4. 

;i2 2co;^^*^T%sfscos^s 2m<^mimii^^w^^ 

P 3 ) *><c>«fi!t$fiTi3>), -eixm 

<r)miiiMcomim^wn^izx ^m^^tvcu 



&g«4ftl^geoe2 1 *-^S5'hgl5c??M2 2{C*>ttTigjD 
f I. Cli: 1^=5:4. ^:<05tmSl 2lccfov^T{±. ±Mi<7m 

m^^-t^^^mimm2imt^:Ltizj:f) . -Mm^m 
mm2ff^iztn-f:^7^m^<^mi'R^<o[^±tt^mi^tix 

[0056] -eLT. ^<m'^i2i:mtti^mmm 
m.±mmm. im^rritr) afS3tm@i 2mHmi 
izin Lfc-&mmm^mmm i o t mm(^m^i:^-t 

ifz. ytmmi2&v^Mmmi2i:mx.^^smm 
m±^mM(^mm^miimzmm^ti-f. mx.ii. ^iz 
m^tc^mmi QRx/'&mmmm:mmM2 otmm<r> 

[00571 mmmmmi hxt. me 5r#{iL'5r*»' 
^^^m(^mM<^E.mtmmiz-:>\.^xmmr^, =5: 

±^ Lfc^-HMJg-^l^M LTI^BB L^^^^fc |p|- 
<^^lg{C0V^T{4Pl-<7)^9#2:#L, Mg-t-2.»4« 

imm(7)f^wim^i^^^mmmx'hh, 
[0058] ^mmmco^mm 1 3 (n^-tt-r) {4, 

a 6 {C^-r i o ^^f*^® 2 <7)ff^Um 2 3 

i,4^#«c«^*< 1 m(^m-(m^mim=F p 3 co^^^t-^ 
*) . m^^^com 2 2imm-^^mii:mw 1 m^<Dm 
^m^^mf^nf- p 4 (7>^x'h h mm . m 1 t^^-r^em 
fisi oi:i5}at^^^^LTi^i>. ^^5. m 
^v^m 2 2 ^mm-i>m.it'm-mmL=f-PA<r>^im 
mm'{t')mmmi=f- p 3 c^^mM^ii 0 1 ±# < ^rs 

m 2 2{c*>{tTiiJD-r S k tc^ . 1 3{=: 

fev^T{4. ±.m<^m^'k^'fh^m\^m2i:mx.hz. 
m<r>^±.timt>ixx\^h, 

[00591 -eLT. C:<?)3KmSl3$:flii.3tfe^iS 

tc* L/cfe»i«^ciimM 1 0 i: mm.<m^^^-r 

m±mmM<omwm\mi,zm^^fvt. mx.\i. mz 
m^tzitnM 1 omf-&mmmmMmm2 0 1 

[00601 jjLh. ^mR(7)iim^j:mmmt>z'y\.^xm 

mLtzifi. ^wmi.±M^SXmmi>zm^^ixh\,<r)X\i 

[0061] mtii. ±m(7)ms&mmizt3\.^xii. 3m 

t^-&mm^Mmmiz-^\'^xmmLfz^K *^bj^ 
ytmmjm'&mm^±mmmiiztnzm^^tit to 
T'{4'5:v^. mx.ii. :^^m<^mMtt. mviz^-t^m 

m2^mt^m^i^Lx\^xtJ:\\ mtn. muz 

7f:-r^mm 1 4<0^f*:mffi2{4, M\H^<om2 1 b& 



i(8) 002-352868 (P2002-35286 8A) 



!f\-^m 22 ei^a<^Jl 2 1 t^^<7)m2 2tC0 

mzmm^fi^ff^^m23Ri/24tipii,m^^tLX\<^ 
(r>m2iip e:>mYU(^m 2 2 \zifi\'fxmm-h x o i,zm 

[00 62] 

^^mii;itii^commmizpimM^ti^i>(7)X' 

[00631 {mnm i ) aTizTFCt^mtzj: 0.05 
L-^CTtm® i2t mm<7^mm,^m-t^^mm?:im 
L. mz. zcTy^mm^m^^t^mmmsiz^^^mm 
mm±'^mm2 0 1 mm(7)m^i^^h 5 x 2 omm<o 

[00641 ^-r. T i O^n^ ( T-t^-Hf . B*T 

xo j/vpa^. msh^ ; <" p 2 5 J , ^tm^^ ; 2 5 n 

m, OT. P25t\<-^0) iZT-k^JUT-thy. 

3^*. mmmm (j^^itmrn. issh^-.. rxr i 

ton-xj ) t:tut. mMLx&^^<7>m2im^m 

cr>Xy U- ( P 2 SCO-t^m ; 1 5®*%. OT. Xy 

[00651 <ji:tc. p 2 5 fc . mmc^mr i Oim.^ 

(T^^-Hr\ ^mm; 1 80 nm. litT. PI 80 
t\>^5) tim^K P2 5i:PlSOi:(5^K»J:b*^ P 

2 5 : P 1 8 0= 1 : 1 t^j:^x^izLfcm>\-immcr> 
xyv-it rnmcom^mizj: o . i^mm 2 smmm 

c^X^U- (P2 5<7>^^ri : 7. 5®4%. P180 
C0#*4: 7. 5«*%. mr. ;?.5U-2i:-rS) ^ 

[00661 PI8O cOi^Srffl V-^JtljW'Mifrj^tfO 

xy^-itmmcom^mizx'^. p^^m23mfm 

coxv y- ( P 1 8 Oco-i-** : 1 5MM%. tiT. X 

[00671 -^r. 7X^:^4 mmmmit^'y x ) 

±t:7 ySH-r§n^v:Sn02#«l3 (J^;?; 7 0 
Onm) imm,Ltcmmmmi (JPS : l. Imm) Sr 

mmLfz, ^tx. iosn02#iH^3±tc. ±a*o 
xyu-it:^<-a-yi:m\^xm^L. ix^^x-nm^ 

[0 0 681 Mtc:. X.5U-2airx5'J-3^fflV%-C 

ii±icii 5 (c^-r^f4cmfii 2 1 mmcom^cD^^tm 
m (^ytmcomm : i . ocm2. mm-, 1 5/xm. g 
i*isP<7)B2i<^)JiJi;; 5//m. pmm23<Dmm: s/x 

m, Si'hgC<0il2 2c0«Ji:: 5;tim) $:?gJ«L. iiJ^ 
mt:is-^VX\.^^j:\^^VM^MLtz. 



[00691 ^fifMcoaafcfes^OTi^ 

[cis-Di (thiocyanato)-N,N*-bis(2.2'-bipyridy 
1-4,4'dicarboxylic acid)-rutheniuin(II) ] SrfflV"*, d 

fi<r>:s^9y-)vmm mm^mt^w^ -.3x1 o-«mo 

mL. so'C(7)^m.^n-<^ijhX'2onmwLm.Lfz. ; 
iiic i 0 . ^wmm2cr>p^mzmm^m'i:m 1 . 0 x 

Bffi2r4-tert-7'^;Ufc°'J ^-VcOT-b > ^ h U 

1 5 ^im Ltzik. 2 5"CIC«^ tfca»m»iE4'tCi3 V ^ 

[00701 mz. ±.m<7mmmbnmmmb±^ § 
$riS-ri)^si: LT, mT\^'-j^mmm^zx^p tim 

m^ixtziS.^mn.'\SL:^y:KmM. ( PtfiMc7)m§ ; 3n 
m) Srf^L^c. S»«EJ:L-C, 

[0071} {mim2 ) ^f<c«ffi<^igat$:j,:tT<^j: 

[0 07 21^-1'. P2 5i:, P180i:^ffll,\ P2 
5i:P 1 SOtc^MMitt'K P25:P180 = 7:3 

^mizx *>. f^m2 3mmm<r>xy ( p 2 5<^ 

Wfi ; 10. 5«*%. P 1 80(7yt^m ; 4 . SMA 
[0 07 31 ^LX. m^<7>XyO-li:mmLXMf^ 

^<7)m2iim^u xy*j-4^mmLXf^^m2 3 

^m^L. wmcoxyo-2i:mmLxm^[-^(7)m2 2 
^jBfii Ltz . mnmrnm 1 1 mm^z lx. s n 02 ^ 

U(r>m2i<7)mm-; sixm. t^um2 3<Dmw: 

m.9\-m(r)m2 2<^mm; sum) 2:?^fi!cL, igi^fe 
[00741 {mmm 3 ) ^f^cmffitOSat^JilTOj; 

5\.zLxfx-^rzztmvii. mmm\bwm<^m.i.zx 
0 0 1 tc* L/c^temffi 1 0 m/m 3 ^z^ l-tz^^^ 
is:mmM2 0 b wm<^^i^'th±wmxf-^mim 
m:mmm^^Lfz. 

[ 0 0 7 5 1 :t- h rJ' U-rrttC. T i ^titsVC^m 
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tcJ: 0 . ¥%ll@*^2 7 nm<7)T i OjiS-? ( T:?':?'- 
Hf, P27i:V^d) *#tfr?D-f H^?ig (JJIT. 

H^?S1 fcV-^o ) ^PML^c. <^:{::. ^-h^V 

1 mm.<^^fmzX O . ^I^Sj&J 5 e n mOT 

30-f K?§?g (J^T. H?§?g2fcV>d ) . 

1 2 nm<7>T i Oj^^ (T-^^r?— OT. P 
1 1 2i:V-»5) Sr-^Orro-f (OT. r7D>f Ym 
mstuo) . ^^nm^ l 9 S n m<7)T i 02n=F 

mm mr. ^d-^ H^?g4 ) immtti, ^£ 
[ 0 0 7 6 ) 3n-< vmrn i ~4 <7)^^i.-f/i{3^ 

[ 0 0 7 7 } -r=Sr*>t>. rjo-f m?Rl&fi6fflbTP2 

7(ri?f.^^tS'^-X h ( P 2 7«7>#W4 ; 1 2^ft%, 
OT. '^-x Mi: 1^5) . r?o-f H?§?glSt/^rJC7^ 
4 2:ffim P 2 7 i: P 1 9 8 i: O^AIt^ P 2 
7 : P 1 98=7 : 3 i: Lj^c'^-X h (JilT. 

LTP2 7i:P 1 9 8 i: COM JJt$r P 2 7 : PI 98 = 

I : IhLfz^-Xh (JJiT. ^-Xh2fcV^a> 

[0 0 78] -etT, '<-XM 5:gF*imP<7)a2 lc7)?g 

'<-Xh22rf^g6S2 3eWgfiS;(c:fl§v\ 
::ih3 5-«y|^c7)^2 2<^Jg^t;ffli^;t. -t^iyh^ ^ 

I I |S)«^Jii{c J; 0 . 1 ±t:iH 1 {c^-r^»#c 
mH 2 2 i: |S|:K^O^ifig^O^#fi|sm^S {^Ttffi 
OHSt; 1 cm2, ilj^; 1 2//m. Sl^ep<7)a2 1<0 

[0079] mmm4 ) ^^i^Mlffic^^SrJiilTOj: 
•p t: LT=fT->:ti »Sfe0iJ 1 1 ll«0*Ji||tc: J: 

0 0 1 tcS^ L^c3tm 1 0 RV^m 3 tc^ t 

[0080] -t^hi^. miMm3izii\>^xm\'^ti^-x 



ts^~x h ( p 1 9 8co^wa ; 1 2mm%. ay. ^ 

[0081] -?-LT. ±IB<7)#^-;^h2rX:?U-yEP 

® 1 ±{cEi 1 2 1 mm(^mm<ri^^: 

m& {^jm<7)mm; i . ocm2. mm-. 1 2Aim, 

iil^SB<7)®2 lC7>JiJ^ ; 4;uni, F^®2 3<0€J5;4 

[0082] ( mmm 5 ) ^mi^mm<^^ii^xr<ox 
oizLxn-^rz^tmHi. mmmi tmmco^mizj: 
omiizT^ Lfz^mm 1 oRxm 3 tc:^ t ;t fe^^ 

[0 083] ^^i5*>. ^J£M3{CfcV^TliS^L;^v:3Q 
K^?et 1 JttX3D-< H?§?8j3 i:imVX P 2 7 1 P 1 

1 2tcrm&iti P27:P112 = 7:3i: t/^'^- 
X b ( P 2 7<7>^^rft ; 8 . 4MM%. P 1 1 2cr^^ 

[0 084] s^^. mmm3izi5\^xmmLfz::iu^ h 

1 RU'^ta-^ Ymm.3^mmi-X P27i:P112 
kCD^mt^t P27:P112=l:lh L^t^— :^ h 

( p 2 7(^>-&^rfi : 6«M%. p 1 1 2(^w» : em 

m2 3<m^izm^^fz. MtC. IIM0^J4tcBV'>TlSML 
-t^-X h 4 SrfflV^T^^'hgBcoii 2 2 ^mWLLtz. 

[00851 -eLT, ±ie(?>&^-^h$-x^'i;->'9] 

WL^c^tiii^'Mi. mmmi knm^m.f.zxK) . mmm ■ 
m. 1 1 2 1 mm<^m^<r>^mw 

(^^ffi«??ffim; 1. Ocm^ mW- x 12xtm. 
«l*|gBcOii2 1C0«JS ; 4//m. 2 3 CDSJiC : 4 

xtm, iR^'hgpc7)g2 2<^>^ff ; 4 jj-m) i:m^Lfz. 

[0086] mmme ) mmrniiza^^x'^LtzP 

2 7<^;^<^*»4,^^^-XM^fflV^T«rtg|5<7)®2 1 S: 

m^Lfz. tfz. mmm3izti\.^xmmLfzau-( m 

W.2^mmLXP5 6cr>^^-^ts^—Xh (P5 6cry^ 

L, ztL?:f^mm2 3(mmzm\'^i:i. mtz. mmm4 
tctjv^riwstJtp 1 9 8(7)^^^h^:t>^^xh4^m 

[0 087] -etT. ±M?.cr)^^-xht:xi^ v-yep 
«® 1 ±izm 1 t^-r^fMi^ 2 1 mmc^m^co^ 

1. Ocm^ IKffl 2xtin. 
iai*lgPcO« 2 1 OJiJP ; 4jum. rtSPS 2 3 O^JS : 4 

[0 088] (JtlS^Jl ) HJiCajitcfflv^/^x^U-l 
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<om; 1. OcmK mm-. 1 3Mm) Sr^^LTtCl 

[0 089] {itmi2) mmmiizm\'^fz^^'j-i 

i)^(^^^^im.m {^ms(7)mm: i . ocm^. s 
Ji: 1 Sum) ^:imLfzztt:Mti. mmmitmm 

[00 90] (smm3ymmmnzm\>^fzxyv-4 

CDMH ; 1 . 0cm2, mM; 1 5;um) Srf^ML^^C: 

tmm. mmmi tmm<7)^mizj: •^^tmss.ixfe* 

ZtizXKtn-^t:. 

[009 11 (tmmAymmmsizm^^fz^-xhi 

<mm: 1. 0cm2. mm; l 2um) t:i^mLi^:i 

ztizinn-otz, 

[0 0 9 2] (itm^\5) mmm4i,zm\'^tz^-^h4 

(7)mm : 1- Ocin2. mm; l 2Mm) Srf^ML^cC: 

tmHi, mmm 1 1 mm<7)^mtzx *)^mmLx/^m 
[00931 (it^me ) mmm i izm^^fz^-x h 2 

(7)mm; 1. Ocm2. Jiff; 1 2Mm) ^i^MLfz:! 

tmHi. mmm 1 tmm<o^mizi 'o^mmm/^m 

mmm±mmm.^imLfz, ^a. :i<r>^. ^-xv 

[0094] ammi ) mms izawz^i-tzn 



5et(rm&it^P27 : P56 = 7 : St L^t^-X 
h (P27<0^Wfi: 8. 4n&%. PI 1 20-i-W 

M:3, 6®i%. OT. '^-xhStV^o ) ^Pl^L 
4^c. IIM0iJ3t;i>v^-cPSL>t3a^ mWilR 
X/axit^ ]imm2^:mmtXP27tP5 6t<omMit 
SrP27:P56=l: 1 i: Lfc'<^-;^ N (P2 7<?>t- 
W« ; 6®i%. P 5 6<7)#*» ; 6«S%. mT. 

~xh9t\>^o) immtfz. Miz. mmm3izii\,^x 
ii^U)t3o-f mm2^mmLxP5 6c^^i:^ts^ 

-Xh {P5 ecrr^^m ; 1 0 0®i%. lUT. ^-X 

M ohv^5) ^mmttz, 

[009 5 1 -etT. ^-:^h8^fflV^TSP^O®2 
'<-Xb2S:fflV^Tl*|g|5il2 3SrJg^L. 
^-x MO SrfflV -iTS^-l-gBcOji 2 2 S:?^^ t > 3-OfO 
Ji3!>^<^=5r-&^<*mffi (^^®C7)M« ; 1. Ocm2. 

mm; i2umy ^f^M l/c^ t m\-ti. mmm 1 1 m 

fz. 

[ 0 0 9 6 J amma ) mmm3izti\,^xmmLfz p 

2 7<7>;^t»ii>:^h^—Xhl^m^'>X^m9Ml±^<r^ 

::t(,zxK>Mf*i^<7)m2i^m^Lfz. mz. mmm4 

IzHK^XmmLfzP 1 9 8cr,^i)^i^^:^^~Xh4t:m 

\'^x&i^m2 i±tzx^ v-ywmi,zj:^mm, m 

m,t:m^m\-^<r>m2 2t:m^tfz. 
[0097] -etr. mmmitmmco^mizj:^. m 
Bj«®i±{csi tz^-t^mimM2tmm(^^c7)^^ 
{^j/mcomm ; 1 . ocm2. mjsi 2/tm. 

m[^^cr>m2ler)mm; mgS<^«2 20^ 

ff; 4//m) ^m^Lfz. 

[0098] [mmm^mi mmnmimifT^j:\^\ 
mmmi'^mmm7 . immi<^-mm^±mmm(o 

~^->'S.:x]y—}' {vaj^m. mSh^; rwxs-S 
5-HSj ) SrfflVK AM7-f;P^'- (AM- 1 . 5) 
S-ilLTt^-fey y^vr**^, 1 0 OmW/c m^cOHiK 

i!Myet:mm-^ztizx*)n':>fz, i-v^x^-^ 
m\^xm^,-msm^^m^L. rnmK (voc/ 

V) . W&mM ( I s c/mA cm-2 ) . 
(F.F.) at/^x^.;p=^f-^j^^ (77/%) ^^a^>/^. 
MSM 1 -HJSe^iJ 7 . ifcig^J 1 ~it:«^J80#feS*M^ 

m±Mmi.zmx. hnx \ ^^^mM<r>m^t mmmtw:. 

m(r>^^^m.l\,Z7rrt, 
[00991 
[1511 
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I sc 


Voc 


F.F. 


77 




/ mA • c m"*^ 


/V 




/% 


SISfifi?!! 1 


13.0 


0.71 


0.69 


6.37 




13.2 


0.70 


0.68 


6.28 




14.7 


0.71 


0.69 


7.20 




14.5 


0.72 


0,70 


7.31 




14.8 


0.70 


0.68 


7.04 




14,6 


0,72 


0.69 


7.25 




11.1 


0.67 


0.63 


4. 09 




11.3 


0.67 


0.63 


4.Y7 




12.1 


0.68 


0.65 


5.35 




11.7 


0.67 


0.62 


4.86 




10.0 


0.72 


0.67 


4.82 




15^.8 


0.68 


0.63 


5.49 




12.6 


0.68 


0.64 


5.48 




10.8 


0.68 


0.65 


4.77 



[0100)^1 {c^L7t^:**»^B8'^>*^^ i d H 

mm 1 -~mm\ e (7>&mmmm^mm<7):ji^j\^^-^ 

[0101] 

[®i 1 :^wm^mm(^m-m6mm^^-tm^mm 

[021 miiz^Ltcmmi o o<7>&^com(M:kwm 

ms 1 mnz^Ltiimmt:mx.fc^mmmm±mm 
mi:^'rmmmmx'hi>. 



[04 } ^^m(7mmmcm-mtmm(^^^mtiim,m<D 

p^mm.^^^-m^mmmx'h ■& . 

nummT^-tmmmmxhh . 

[1^7 1 0 1 i,z^hi^%^<r>m(^>mmm'S:7n-rim. 

a- 

mm. 10. 11, 12, 13, i4--^m,m. 20- 
cR-nm. B-mmn. fi, f2. f3, 

BD. F2 2-^#««i2c^^^ LlO-ASt^e. L 

12-f[SL3fe. Pl-®-fb%^^M4i^, P2-tijSfe 



[011 



[03] 
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[112] [@4] 




mi} 



F3 



F2 




14 
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(72)^HB# mm 

(72)%B^ 



(72)MHS^ sea M± 

F:?— 5F051 AA14 CB29 DA20 FA03 

5H032 AA06 AS16 CC14 CC16 EE02 
EE07 EE16 HHOO HHOl HH05 



